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(54) PLANE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress a loss in light 
quantity between a microlens substrate and a display 
panel and to obtain a device of high efficiency by 
attaching a microlens substrate to a plane display panel 
with a liquid layer having a refractive index lower than 
that of the microlens interposed between the panel and 
the substrate. 

SOLUTION: The microlens substrate 31 has microlenses 
32 on its surface corresponding to respective pixels of a 
liquid crystal panel 10. When the microlens substrate 31 
is to be attached to the liquid crystal panel 1 0, a UV- 
curing sealing member 33 is applied as surrounding the 
pixel display region of the liquid crystal panel 10 on a 
counter substrate 21 or on the microlens substrate 31, 
and then the substrate is adhered with the panel. After 
the microlens substrate 31 and liquid crystal panel 10 
are aligned, the sealing material 13 is hardened by 
irradiation of UV rays to adhere and fix. In fixing the 
microlens substrate 31 and the liquid crystal panel 10, a 

liquid crystal layer 34 having a refractive index lower than that of the microlens substrate 31 is 
inserted between them. 
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[m&K2] ffim&^s<*/utmmnytmmbtt, mm 

suMtt b , r<D /VfflW^rtffiiJ i- a A £ tvfc WIS** 

^s: ± »j t mm m&m ^mmm^m t l tgt * n 
[1**^3] una^-A^wK, He*****' tune 

*3t^fcrolB»IBI«Sr*JW-f-aiBI«*#paJ«-*s»AS 
jxt V 5 i t * &m b -T 5 i 35 (i 2 E«c CD *PE3c 

Bo 

3 - b «r4»tt t i" 3fS#* 1 3 cov>TH^ 

[It** 6] ffiSKSttBtf^ 7ap^ij a -^/USr 
^*-TS i t frtttt t -t-5lt*JS 1M3 (DV^-f Ht5^(- 

£ b Sr*M*i-*-5«t#8 1 6 rov-f ftjWcKfc©* 

lift** 8] frlE*3t^ffi{c*5(tS*3t#S«ffiXfiHfj 
EH3t«tS l-*5 ^ 3 iffl !E*^-*A- £ St Ifti" 5 m b 
m<om<0'Pft< b tv>i"tb^-^wMic, {SfclfJBSXtt*; 

Bp^tfSSBo 

[If** 9] frfE***«tt-*'f*ni'i'Xa;«rtv^ 
-raw** 1 7bm s rov^m*»i^iE««)spffi**»« 0 

[gf#Jgl 0] HftwW***-!-**^*^*, WIS 

i&s? lv >sb 2 n-mw*ifimtft s nx ^ a ^ t t *■ 
s^b^^b. 
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[t»**i 2] «riE^3ta«?is, mifasi2^iifflJii<^^ 

[|ft*«l 3] MIESg 1 fl-fflffi*!-, SfffE^^^i: 
-*a*»fife*ftT^*::iSr*M^lN& 1***1 0 75S 

/0 511** 1 075^1 3©v^na>{=Sa*©*^3fi 

Bo 

[»**i 5] mwttm'<*A'kimm%immk0ima 
'ptz< bi>mmmmmwizmmmfti5it&Ai-zz,bit 

co^^SBo 

[t$**i e] m.m<r>mm^m-t^mm^<D^^ 

zmmbi-zw-mmmmm* 
[f»**i 7] we*#*«©*Htt#*rjfc»-c»*t.ifc£ 

Bo 

[nt**i 8] mizm±mi>K 
-r 5 t ft(fE¥M**^fi i «r m m u r t ^ - 1 

so iss**i 9] mmmi^stK =-3-u>-?i) =>-,uxf4 

*^^SBo 

[if**2oi rnnmftmtf. ^-7/^o^yai— y- 
r n k mm © ^s^^^Bo 

[»*«2 1] tffSEJKftJl^s 7Dn->!)3-y^/u 
*r**i-*^i:4rW«4:i-*»**i 6 l 8<DV^•r 
n*»f-IE««)3PB**»B. 

40 in&&2 2] mmmft^&&ftmwnxBf&£thx\<* 

5- £ Sr^tR t -f 5» ** 1 6 2 1 W^-fH^tClE 
ttOJPffi^^gBo 

[it**2 3] mmmft i £&\z.*ivzm&m#mb&'r 
ztix^^zzb &&mbi-z>&Jkis.i ejbm2 2<ox^-r 

[is**2 4] mmm3tmffi.ic*5rtz>mmm^<*^b 
^zzb&mmb-rztitiitmi 675^2 3 0Dv^-f*v*»ic 

£0 lEttroTS^Sfio 



3 

tt*P^57^ y9U=7 — 7 4>VZ— ffe5: h^Wfe 
b-tzm&m 1 6 «M 2 4 <ovvf *ia>H:|S«0>¥B*^ 

[0 0 0 1 ] 

«9 , Wfc«^*/vo#W*KSstJS Lt**f» tit 
[0 0 0 2] 

[0003] r©J:5ftaa**»«^j|Btii*^ictt, 

7^77^^^^ («T, a-Si«f) ^rfflV^ 
fca-SiTFT^, tfVi/V^^ («T\ p-Si^ 
W-f) «rfflv^p-SiTFTi#fc9, UlAftStiS 

[0 0 04] C£>5fe. p-SiTFTIt a-SiT 
FTlCJtb«^©«Mtt*a*i*<, fl^t^^^/h 

-e#5o ^X, I c^*r*»«*^/Hci^ 

[0005] rc0^5?fep-S i TFT^l^S^a 

i^X^ffl^rfc^S^-rs:: fctiB, **f*lBB 

[0 0 0 6] ^©*5a»Jltffl****»«-eH:, 

IfllJ:S*5r.4:*Sffi3jxrv^a o 
[0 0 0 7] ^Lt, «*^yKOTf«fett/h*v^*4-c? 
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[0 0 0 8] 

70 JWBKJ:0**^*^^Iil*BP«fc^^t« 

[0 0 0 9] E19[c > r<DJ;5^tySftft^^p 

i"o ^ yfy^ff t UTFT 1 2#»*Snt7 
KSffil 1 ArSftrftKSl 5 4:«s*HSiE«S*i, IfflKiS 

[0010] -f ^Sfcjttfrv-Y ^ p U'VXttlfrft'tt** 

iRKfbBMMfl 5 3 t L,xn#7 x kmvmtfr&<ok<n& 
30 fflv^«J;<»3»»j«>gft*ttil5v^ Lt^u ^^yj 

[0011] t^^, «*^*^^*»IIIIftK*tJ»"C# 

^ i/yXSfi3 1 *4fe$itZ> 0 r<^W^nu^xa£tE3 
1 OiRU^Xa 2*S«*^*/H OCDSBf^StlPlt* 

[0012] b^>b, W#«>J:5fc«JBlff*»*«W-c 
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[0 0 13] 51-, ttSfett^-Y^P i/^XSS 

[0 0 15] 

[0 0 16] r<7}£5J-, ^^puyXlfiijSfi^ 

[0017] ifc, 1fctiM9'<*A'ktMl-r<{ * p u-^ 

[00 18] Sfete, WIB->— ^8B*Tte, WIB«^^* 
A^fllE-^ * p u^X|E«i:OWI<D|WI»fr*J«ii-*IW 

[0 0 1 9] ntimm#m&, ^^>^v=^-^x}±^ 

[0 0 2 0] fJ|E^-f * p U-VXj&s fr«W£ffll>T 
[0021] ffriaw* p i/yXStottSv^^P 

u>^mmxnmm^-(^^^> xxs k as ** a mmm 
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[0 0 2 2] *»W0>3F»**SJ»tt, «^C<50(H^^* 

> Xft*-r A. tf-^-f ^ p i^^XJfi t £fi| 

4 9 n i/^MKStM5*l 
70 *U Sfefc^^WKWIB^^^nWV'X^lI/SiiSSfc 

[0023] mum2*\>mf®tm i m^'{ ^ 
^x t as *t»-c»fiK * tix v * a r. t u v **s, 

[0024] »e^-r*ni^xas*tt, mib*2^jh 

^rnt#5 0 -7^p UV'Xfcll/RiBStfK^LV^ 
itf »2^J«««fc»V^TW^nix^XStEi:**^7i' 

[0025] mrciRi^flmic^ wiB«#^j*^4:im 

-f * p u ^ fc (D{4B^ is* Kffl V * b Jx a ffiB 

[0026] stria^^^^tffiris^-f ^ n i/>xsis 
t>J;v> 0 

[0 0 2 7] «HB**^*7^fcWIB-r-f ^ p l^vXSi 

^ n u ^XaetRffi* ^ ftT V >T t J: V > 0 

[0 0 2 8] ^coiU^^W 

•^>r ^ p U'>'X*r*raii3ta««*.H!^-r ^ p 

SK^^ffi^L, iWrlE^^^tmiB^-Y^PUVX* 

40 [0029] Mis^-r ^ p u^^mm^m^mstm 
[0030] «ria»ih»jas, miB5pB**3*«*r«Wi- 

a o 

[0031] unajBteJiJi^ ^^-u^^y =«-/uxft^ 

[0 0 3 2] itufE^ ^ n ^^X*5*t»t»"e»***t 
Tl^Tfc £l> 0 
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[0033] afrfa-^^n u>xfrm-tz>mmm#mk 

[0 0 3 4] H&K^-f 9 p l^>X£3K(C*5itS» 

[0 0 3 5] ^ p L^yXlfi 

[0 0 3 6] 

[0 0 3 7] *ftm<D#l<Dnffi<nffimz£Z>¥W&^ 
[0 0 3 8] «e,B^*/H Ote, TFT 1 2*** Six 

fcrwifini, ^/Wi3iaot7WS 

si i t»wEitsnyt««^«f#snfc#fft36«2 i 

fc, TKSSl 1 £*ffa»£2 1 <ttora(-ftAP4 1 

tti^fcs 1 4 t sr^rra* 

[0 0 3 9] 0t*3IJ5»HU«2 1 

[0040] jfcft-^/n o t-^^ p 3 l 

3 0 £rfflt>J: 5 
3 3 «r*tl*Q£«2 1 Jz&SlM*^^ n uyXi«3 1 

3 1 tftfi^/n 0 t^ffiB'&^SrtTo^, 
»*«ltr«ifc^v-yp«Wi atWfcS*, 9MTH 

[0 04 1 ] :^^P^yXlS3Ui|^;P 
1 0 t(Dm^(Om^. WWIlW^n^X3 2i9 

X3 2^ 0!lx.fiaSf*l. 5 9©x sK^^SRWJB^Jffl 

#f*i. 5 4<dt? v frmmmxffii&£ftx),^z>m&iz 

tt^ft&(0*»«fc«{Wl3 4 t LTffl^Tfc «fci\, ^ 

■Ctt, JB*f*tt*5Jl. 3 8£rft£ 0 *fc, s<—*7;v*vl 
jKJJ^— TVl* (JfflSr*!. 3) „ 7PPv/y=i-^ 
^ (HW^ 1 - 3 8) J:V\ 
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[0 0 4 2] -r-f * P U>X^S3 1 

2 i fc©iBH*rw«fiie-e«i«p-r»tef±, 

r-Y^^feJ«!9«^^3 — 3 o /i m^miHtffiflinitSrV 

SrftAP4 3«»fe*BEXttlPffiaA"ra^i:lwJ: 5, Bf 

li:#J4 4i-J; t>Stlh-f£o L*»U /U-SBStJ^— fciP 
iKrLfe|«l»*]*»»H:ft<Tt 

atapfcRtt-caAu ^^>»iRi^ir$tihi-ntf 

[0 0 4 3] ^^-5T% ^^X*tK3 1 

£4£2 UCSftSIS^ *j-ftSl£2 1 t*j-fa§S« 
^p l^yX3 2 0*Ett<K*r*lt*V^ 0 Wx. 

[0 0 4 4] ^o±5j5ci^>'X*B*r«BI-*'afc»l- 
fix m 9 p ^^XSS3 1 t^Si2 1 to 
^ MRS*, -LSiLfciJ; 5ftMI»MW«»*r*tfV— 

3 3 iaotWt§: ifcj; «p , i/yx$Eis»i^i 
tR2 l |CSK«JM6L*^J; 5 W5Ci:Mx.ttiS 0 

[0 0 4 5] ^P^^&BSt LT, «itf3/^- 
hthJSN- 1 0 3X*4rfflv>5r tiSftSo ^p^* 

^«nwsn« 0 v^xsi^&f, v^f^Pi/^x 
^ *«3 i ic»*t5»ift*tt2 i 

^^TfRjJli-^) £ t ti*X£ ^ 0 

[0 0 4 6] 7?ymffim&mk UTtt, «x.»i»5B^» 
CO^-T hy^J SR («0 (0*^^— 3R*0«HMft 

±5fc/h*V\ Z.<Dfzbb, 2 p 1x^X^3 l |c*3 

flg£^*U Wl5 0St^3 0MM»fir5 

[0 04 7] ±IEil^l^Ii:J;M, 
p U^XSfi3 1 fc«*^/H 0 <b^rfl^e©&f^O 
W13 4^ftLTV^C0-C, -?>f^Pl/yX32i 
^•f^£ffi2 l fc^HDT?»BK»KJ: a S 
tiS„ ^3t, »o J; 5 Cv>f ^ p uyXM^^S 



too4 8] m i o**©#«-ctt»wja6 

IS 2 1 ^On^X|ft3 1 fcjiSH£#T*tt&<* 

[0049] *mw<Dm2(DmM<Dtem\~£z>¥*mm7F 

[0 0 5 0] ^ l o B±|EIU l (DMMfrBn t 

TFT12«^f:TWSSll^ > 
— ^«FB*t 1 3iaoTTKi«l 1 fc#ffilE«*nfc 
*ttT?»#S^fc*HRi3E*E2 l fc, ri/^S^i i k*t 

4 bZft-tZ 0 

[0 0 5 1 ] £ (Dm^^/l- 1 0 <Dttfamifc 2 1 £>*S 

*>S^^nuyX6 2S:tUtP-5 0 1 pf*K: lflo 
v^^pi/yXtL<llR, G, BC0 3jffij3£MlfetfW 

^>X&Ml&\.1tm&<DKmmx&Z> 0 W^ni/yX 

6 212, WxL«Xf^^S«±i^zn7jf^^^T^ yyv* 

[0052] ^4 w u>^mme i (D^mm^m 4 

(a) El 4 (a) <D B - Bififi 5 JKBffffi 8:0 

4 (b) i^-r 0 ^ uvxsft6 i fctt, w ^ 

[0 0 5 3] *2*WB««7 3 11, a t/yXf« 

7 1 fa<D-?-< ^ n l^yX 6 2<Dm&b!fe^l,\<^m£<Dffi 
*^»#«>J:5K»«S*ltv^Sp 3Sl*WSffi«7 2 
tt> ^^P^yX62 ©Mj&fttf* 2 73i 
l9S5**5fiV^**C«>oT, ^^Pi/yXgij7 1t 
^2^il^«c7 3 t^Wi-^(-^$n-CV^ 0 ffl 

ft-mmm 1 2 asici*, m*^*^ 1 0 1 w ^ p 

[0 0 5 4] ::t\ *2^«|W 7 335W^^Pi/y 

[0 0 5 5] ± 5 ft*J*«rtt5^-Y ^ o u^XI 
S6l^ x 0*1 1 lz^£tifz£ 5 ic, R|/^/noi:*3 
tt£S*MH«i:W ^ n 1/^X6 2 £ ^*ffp]-r 5 J: 5 5- 

6 5«rW ^p l/>-X^fe6 1 fcb<fUftA^^yH 0 
WSft2ll:MU ^^Pi/yxifi6iif6 
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[0 0 5 6] W^PUyXS^6 1 ^fft 

**K2 1 ir^Bntc, ^^ni/yX6 2 0l{ff$ 

1 . 3 0) £r;fr£E£ii:£ 0 

[0 0 5 7] v^^Pl/yXSi6 1 tfcftfl&tR 

70 2 1 b<Dmmt:JEmz.MW1-&1±!b\c* rf?x7T-(;< 
— *d»fe*0**3 — 3 0 /imCDTOIiSfl-S:^— /^#6 5 
*fc»A**-Ct>J:V\, 
[0 0 5 8] v>f^Pl/yXS^6 1^gffi 

5B*«bfcB5<DJ: JB2£WS1g«7 3<z>4>fc< £ 
fc— fffciffiAP 7 5&»ttTfcJ;i\, rcz>»<&te\' ^^f 
? p 1/yXItg 6 1 SrSSS^/u 1 0 fc:HJ£ Lfcflfcfc, 

Ai-£Ci-C, *OlBBII*rE*fclM«l'ra^i:*ST?S 
5c ffitt&A&^gfcfr 5 m2 9Ym 

S^lift< H H5<Oj;5K*ft< ttffiAPJSIiZZWtt: 

ns * as*tv ^ke i ^f-jnas 7 2^**^11^5 r tx\ jg 

[0 0 5 9] #HJ6tf>TI2J&te, P lx>-X6 2 (DW. 

&m £ £ ttW]— S5 £ ^® 2 ^ilffiigc 7 3 SrJRSMHflMcl:: 
T^fifcU ^ Office *>^T, W^^PUyX6 2 
*r*i-5^-Y^p ^vXIg6 1 0 kt: 

J0 W^Pl/yX6 2?rtt5M(:t^ -^^al^X 
6 2 t«*/^/l/l 0O*fr|«]»K2 1 £(DggBfcDi^->ft: 

[0060] p i/yXiS6 1 

/no fc^rat-JRfr^e 4^Muxi^f\ t^^fi^ 

fflfeffi\z.&\,^xm#m 6 4 t-ft?a^*^u j ^-t"< 

Ut, ***©»«teJ:*Lff-r>f ^ p yyXi«©^ 
«fc»l*WJfl*fi7 2 co J: 5ft-^-f ^ p is^Xk&mZ 

40 7 2 \z&^x%mtmm£nxm^mmftfcA%> -t* 

[0 0 6 1 ] »2^«ffl«7 3 fc-r-Y * P W>X6 2 t 
»JXS-c»rtLTt>J;V^ 

[0062] *:^8s<o^B3<o*ll^o*lBteov^■r 

(SL, «*^*/H OlC-vfpu U^XmfcG 1 SrHJt 
[0 0 6 3] El 6 5 «*^*/n oco 
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XS«6 1 fc<D(B^fiBiFf*«fra«r^ffi$*fctt* [0 0 7 1 ] *fc, Vp v^&jR<D#;b V) fc, J|»g 

ttWbSttJBS 1X14 8 2HMHWLtW^ ^^«flg&jm^fflv>T^i:v\ 7y*X*m&JK*»j« 

ta£t§ ° "t-5»*ic«:, fe«Ktt£*il^ 3 fettle X/^y^ 

[0 0 6 4] -r-f ^ d ^^*S6 l t*I^i 0 ^MASttl^lk#LrAllMttK (JKftttl 5 OS, #J3 

^-Y^n i/yxffie i«>jH*r [0072] -t&vftmi&cD&mte-m-efoy), 

l. 5 4S4) J;t)ajfW^v^7Wp#yx Itl^^ ^ p i/y/ss 3 1 ^SS^'^^ 1 o i:gf 

-f^*ffll^t±V\ Lfcgfctt:* ffiJB*f*«)*#Jl3 4*raAP4 3A*&aA 

[0 0 6 5] *fc, #^J»«fba[»Sitt, «*JBV*&*L LTl^ D L*»U ftAR4 3«ttfe, a*^*^ 

ii*^J:««tt^^rtt&»^iiiiiYbs«m. [0 0 7 3] -tiE*i«)*it^»«'Tftt«ns-CT 

i/y • ^/ufrm\s^Z> t Z/V * — > - tf/is ^5 W ^ p i/yXSrfflv>§ ^ t fc"C# 5o CCT% X/ 

Jl. tt^^abOH*^*:*^**^ BMltfjISHV^ 7^v^f ^ p uy^^7^oiffW n = i . 4 6, 

T?y !7-*aSprflfi"C*>So 5 4 £v^5 £ 5 f^f&< , # s o^®<Z)#rf£;&ssi 

[0 0 6 6] *m 1 ©**0>#fc-ett, ^^^O^iCbjiLV^^^^^SLV^^fcSo 

Wta»ISSr«*^^i 0<z>*tftX;fK2 1±, fc, *StJta»fft?ttMAX9SV£ UTRBLTV^ 

V^T@*r#^^^->'^fe^^fift!lCD/^ 0 ^->', «jitf [0 0 7 4] ±ia*lt©»»-Ctt, T>f^PUyX|fi 

— >\ *>5V^ttW#t^#— yttfcotti 31, 6 l tr*»^-*/n oteft* ■ HfiLfcHlr, (B 

iff$^#l3 4, 6 4^^^Pl/yXSg^i 

[0 0 6 7] t^5t, ±mmi. »3cD^ffi(7D SrStitJpfl"CH4> ± 5 l£#tih LTV^5 0 »ik*J L 

**fc*jv^r, «*^*/ui(D#wa«2 iic»u ^ ruv«ftat#jii4rfflv^a4:i(;v^*tt*s#btL6^, 

iftj**TW5-frt>*Tai#i-«*-e«xa-c, u-^xsp [0075] *&te±esw©#*-ctt, 

»©/N^Kyy^m *>6V%H:m6«:^trXSI*K W^p 1/yXSie 1 t^IS2 1 ^ri^lt ^ 

bftZo 40 d«a*LV\ Ld>U Xf^jH^-W * p l/VX-ett, 

[0 0 6 8] r^J: 5fttS«tf>ki^X^£^5*:a6 Xf^^^aSf^n^ 1 . 46-1. 5 4 k V> 5 J: 5 

fc, P l/^XSi6 1 t fc(&:fcft<DW ^ ilBS^-^ ^ P l^^XJ: 5 £oT, 7>f^nU 

n 1/yX 6 2cDJeBfC s «tli^P+f>'*ft(ttl / < >XSffi6 1 i:»rtl*ft2 1 4: ^ffflSr^S £ *f Kffi 

[0 0 6 9] v/P^f yiMtlt, «*.tf=3^a— h% Q 

httKN- 1 0 3X^^rffl^^t, ^P^^SRftBlaS [0 0 7 6] ^-Y^p U^X^r LTBfl^O fcOSr^l^T 

ic< <ft5fci:tt, ^^X«BdS«o< SSv^^JBSrffli^^sf^fc^o 

[0 0 7 7] *jfc, fia<0-r^f^ t3 U^X^JBjFf^S:* 

[0 0 7 0] Ci^Ol^>'Xg|5cD*®cD^.^ib 5^ J6SfcftJCfi, teB^f^O^t^f ^ffiV^T*^X7 jy ^ y > 
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»#ai-ei. 3 8«>fc<03»s*t>jB*f*tffi< b 

3 0iS6icBKW<, L->x#tttLr 
[0 0 7 8] Sfcfc, :7A^nzKy 7VM3:&HS 

[0 0 7 9] ^l^flc^LT, 3 

[0 0 8 0] 0 8 f^^ftfcj: ^ n u- 

^XSffie l <z>^JS»Stit#j6 3£, KA«#M«:H 

[0 0 8 1 ] sfc, ^i-cttAjt^tti it^^di/ 

[0 0 8 2] 

-So 

[0 0 8 3] **M«>¥H**ai«^J:ntt, 



(S) #i2 000-206894 

14 

[BB4>1HJ|iftK0|] 

[Ell] *»W»IBi<o*lt(D»tlfcJ:5«ftfE*Bji 
[12 2] Rl«**^SIB^5pKfl|JtSr*Lfc5pHSIo 

[S3] **WO»2(D^ft<75»«|C ( t5«*«^jl 

[0 4] IWtt***^»ci3lt5^-r^nU'vXK4Etfo 
i0 [05] W****«jKK*3lta-^^f^n uvXaKEK 

Ho 

[07] ^Mi^gliC^V^v^ ^ p l/>XSS(: 
[0 8] ±fiJR2---JB4«>*lfc<D»liteJ;5lS***36 

^ [09] ftjk&mMim^mmnmmmm&TF'i'ffimm 
mo 

if®0o 
[*?#©»«] 

1 0 f&fft^^ 
1 1 

1 2 TFT 
13,33 v—^S# 
1 4 

30 2 i *j-r*j£tfc 

3 1,61 -vff* ^>XSi 
3 2,6 2 P U-VX 

3 4,6 4 *£#:Jf 

4 1, 4 3, 7 5 iAP 
4 2,4 4 £tlh#J 

6 5,8 1,8 2 mtvmmitm 

7 1 ■v-Y ^ p l^yXii 
72 ^i 

7 3 S2^M 
40 7 4 fiK^iblir-v — 

8 3 — Ms 
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